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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
12/18/2006 has been entered. 

Claim Rejections - 35 USC § 102 

Claims 1, & 4-9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Amali et al. (US 7045859) 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

Re claim 1 , Amali discloses a synchronous semiconductor; and a control 
semiconductor device(Power MOS gate device), a semiconductor body of a first 
conductivity which includes a channel region of a second conductivity and a major 
surface(Fig. 3, first conductivity 11 (N+ type), a second conductivity 12(P type)); 
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an active region (Fig. 3, 12) formed in said semiconductor body, said active region 
including a trench less than 0.5 microns (claim 7, 0.4 micron) wide extending through 
said channel region and a gate structure (Fig. 3, 17) disposed in said trench which 
includes a gate oxide layer (Fig. 3, 15,16) disposed at least on said sidewalls of said 
trench and a gate electrode disposed adjacent said gate oxide layer, conductive regions 
of said first conductivity(Fig. 3, 1 1) adjacent said trench in said channel region(Fig. 3, 
12); and a metallic contact (Fig. 3, 25) in contact with said conductive regions; and a 
termination structure(Fig. 6), said termination structure including, a termination trench 
having a slanted sidewall (Fig. 6, the trench 100 is considering slanted sidewall) formed 
in said semiconductor body(Fig. 6 ), and a grown field oxide layer (Fig. 6, 101) formed in 
said termination trench below said major surface, a polysilicon field (Fig. 6, 102) plate 
formed over said field oxide layer, and a low temperature oxide body over said 
polysilicon field plate, wherein said field oxide layer is thicker than said gate oxide layer 
(Fig. 6, field oxide 101 is thicker than gate oxide15) wherein said metallic contact 
extends over said low temperature oxide body (Fig. 6, metal contact 30, low 
temperature oxide 103), and wherein said semiconductor body of said first conductivity 
extends from said trench to the bottom of said termination trench (Fig. 6, 1 1). 

Re claim 4, as applied to claim 1 above, Amali discloses all the limitations 
include, trench includes an oxide mass (Fig. 6, oxide mass 46) formed at its bottom said 
oxide mass being thicker than said gate oxide layer(Fig. 6, oxide mass 46 is thicker than 
gate oxide 16). 
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Re claim 5, as applied to claim 4 above, Amali discloses all the limitations 
include, a semiconductor substrate of said first conductivity (Fig. 6, 11), said 
semiconductor body (Fig. 6, 12) being formed over said semiconductor substrate (Fig. 
6, 11), wherein said conductive regions are electrically connectable to said 
semiconductor substrate through invertible channels adjacent said trench (Fig. 6, Power 
MOSFET). 

Re claim 6, as applied to claim 5 above, Amali discloses all the limitations 
include, the conductive region are source region (Fig. 6, source 9) 

Re claim 7, as applied to claim 1 above, Amali discloses all the limitations 
include, the depth of the trench has been selected to achieve an optimum figure of merit 
(Fig. 6, trench) 

Re claims 8 & 9, as applied to claim 1 above, Amali discloses all the limitations 
include, the trench is a strip or a cell(Fig. 6, the trench has strip or cell with length and 
width) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1 0 is rejected under 35 U.S.C. 1 03(a) as being obvious over Amali et al. 

(US 7045859) in view of Bulucea et al. (US 5298442) 
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The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1.131; or (3) an oath or declaration under 37 CFR 1.130 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). This rejection might also be overcome by showing 
that the reference is disqualified under 35 U.S.C. 103(c) as prior art in a rejection under 
35 U.S.C. 103(a). See MPEP § 706.02(l)(1) and § 706.02(l)(2). 

Re claims 10, as applied to claim 9 above, Amali discloses all the limitations 
include, the trench is cell 

However, Amali fails to teach the cell is hexagonal 

Buluceal discloses the trench is hexagonal cell(Fig. 8) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of applicant(s) claimed invention is made to provide Amali with a semiconductor 
device includes trench is a hexagonal cell taught by Bulucea in order to produce 
"maximizes the gate dielectric breakdown voltage and also provides position of voltage 



Application/Control Number: 10/766,465 Page 6 

Art Unit: 2823 

breakdown initiation to allow use of controlled bulk semiconductor breakdown. "(Column 
1 lines 59-61) 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Su C. Kim whose telephone number is (571) 272-5972. 
The examiner can normally be reached on Monday - Thursday, 9:00AM to 7:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew S. Smith can be reached on (571) 272-1907. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



